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(54) CYCLIC GMP SPECIFIC PHOSPHODIESTERASE INHIBITOR AND SEXUAL DYSFUNCTION- 
IMPROVING DRUG 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a medicinal composition not causing a side effect, 
comprising a combina tion of several kinds of natural medications capable of chronically being used 
for a long term, and having reliable efficacy and useful cGMP-PDE inhibitory activity. 
SOLUTION: This cGMP specific phosphodiesterase inhibitor is formulated with one or a 
combination of at least two selected from the group consisting of dry matter of leaves and stalks of 
plants belonging to the genus Epimedium, Acanthopanax sintocosus (Rupr.et Maxim.) Harms, 
Scutellariae Radix, Phellodendri Cortex, phocae thstis et penis, seahorse, guarana, Glycyrrhiza 
glabra L.var.glandulifera Regel et Herder, seeds of Juglaus regie L.var. sinensis DO, cynomorii 
herba, Gardeniae Fructus, syakanzou, Torilis japonica DC, lingustri fructus [L], vagina ovorum 
mantidis, Panacis Japonic! Rhizome, Anemarrhenae Rhizoma, Angelica pubescens forma bisserata 
SHAN et YUAN, leaves of Eucommia ulmoides Oliver, pseudocarps of Rubus coreanus Miq., 
psoraleae semen, Amomi Amari Fructus, Ephedrae Herba, Asiasari Radix, nardostachyos rhizoma, 
perilla herb, Cinnamomi Cortex (cassia bark), leaves of Artemisia princeps Pamp., Magnoliae Cortex, 
Magnoliae officinalis Rehd.et Wils., dry matter of entire plant of Bupleurum chinense, Phyllostachys 
nigra Munro var.henonis Stapf.ex Rendle, Cyperi Rhizoma, Evodiae Fructus, Coptidis Rhizoma and 
Aurantii Immaturi Fructus. 
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y, 3/+ Ay/*, yafYf, V^tiH^v-a*, f- *A-Y^y*5d;tf A/VS'^ivi'tfy^AOifllillcfclS 

^-feyxyyy, Ky*'y, r^a737, 7^ 5LTt*si:#*.&*vtv5. UctfoT, cghp-pde 

tfiyy, ^i^xy, ^fyy, *yy 3 7* ©fflffiWli, SMlE, ailf^t&ff 

37, V37, fr-rt, *V37, a***, m*%m%mz<Dmmmm 

7, f-*5*a, aSW, JS/aa, *7UyfcJ:tf* B, 7 lwl^-«J|,, 7lWl^-fM=&, U/vSL/v 

+m * y 7 *G«pfiFSW*x*57x^T7— turn (Dmmmcm^f^nmm, mm, mmm* 

■>3 7'X *ayy, xy"73^, A^y'y, £Y £lcJflt>3;:fciEMJ#5o rt&EHJ^NSBi'-CEDR 

#>/7, -y-37, ^yy f), xhn&jfnwffim m&i-vvvL.msi'*?? 

*-b7xyy"y, r ?":i737, 7 7 MP-PDEfia^SiJtL-rtt, if^U *X r (Zaprinast), E- 

tf-Vf^-VO—QS ft ttZO«±®a*^ 4021, i/;l/-f^7-f ;KSildenani)ftif©lffi^t;y 5->" 

b-SSrE^LTftSlM 7 U ^ 7GMP$J|ft*7*yx VSIIIflcfc.ktf^OSS^HjAW^nT^S. (E.S 

Xt7— tfPISfil'lo ybertz and LCzarniecki, Expert Opinion on Thera 

[MRRJH3] BS^17J£2fcfHt<D^7y-y7CllP 20 peutic Patents , 7 , 63 1-639 (1 997) ; M . Czarn ieck i , et. 

&Mti*Z&VttT7--^'&fflfr&%t%W88B& al.. Annual Reports in Medicinal Chemistry, 31 ,61-7 

^3 0 0(1996) ;WFlO-120681*f 

[15 J ^ 4 ] 1 X« 2 lcSj»M 7 V >y i'CHP [0 00 3] Sft, fi£*± 0 , f58tW?I^!ifl*& fOJ; 

^W^a*^xXr7-^PflS^J*S^1-5flfeW«i 9&gW©*m^^Lft^lfflfSaic J: y, 

tip j^cttwusoj&isictijf &-r, & 

[me] mn%x-&zftmi4icBm<Dmmffl am tso% if asm 

SSMfflSMfe, ^JEttggffiifii&if, sgffc^ffigtoS^PS, ^ffli*«4£r 

mmmmzmmi 30 tcff^S4&Ptm>fe$&gwfcbT#ft D cn^i 

to 0 0 n mxztttsmmmi, it^mmc^n^^m 

sifi*x*->"xxf7-f (cghp-pde) icepgts t\ mmmmx'*<, ttz, mmmz&tcz 

Mt5„ #fc, ltWil(*ijJi*(c^W{c#at§^ [0 0 0 4] 

-T * U v ^GHPipf gW*X*5?x*r5~ t? (cGBP-PD [»MLi7 fc 1 5K@3 W(±, Bift 

e) srPiisTsctT*, iSfmiifii^M^-ii, m^xmmm^m^.mm'D'mm 

XhUX, M@c#&£ffi40J?miC<k5«ffiMgSK± #£fcH+frSft&, ii§lft#j3l££T££ffl&cGMP-PD 

mtmmicmtz e 40 [0005] 

[000 2] tasffl^w^-rsftfe®™ ^tsii, ^37 
»©fiffi] +M'7yy77"7yyy3\5'— yy *9=fy. *7^7, y>ya7y, *^7-x 

SSCcGBP){±, £#rt(c^T!JiflSrt1flSfKl«0 2^ xV7^^, *>fM % A'7t, A>/7, 

EjiWtLTa^fSIMfcbTfey, a4r<Dfl|fi nK7x>, -9-37, *>^3/. ~>t*>^, S?^ 

tfetf5«I^S©IHapE@a#LT^5o cGHP-PDE© -Tv-, y^ta^a*, ^-feyxyi/y, K 

ffiSSJti, «0liart<?)cGHPiafi&±^*-&5i:#x.5n, y*y, h^a737, 77^>, t^zy, 

cGMPia®<D±S&* ¥rtlS©«§, ^itEiifSotiMIS 7, ^v'y, A>^3 7+a7, 7 3 7, A* 

s, mvpvkmm^mmm, ^mmm-M, m -Y37, aw, ^737, ^^y 3 , 377->, 

S£aiJia(ctetf5cGlims«^*>f-w*;I/CJ:5*y '/aa, ^7Uyfej;t>*^y7K^cGHP-PDEPflSrS 



^, *y/7, 3b7xy, ^37, i^-yy 



tet* j: awim.<mm a* titBtzt ma 
6.nTt^s D cGBP(±, ^ssw^ic^^ra, *y 
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en ^ya***, *9=r>, j?+^h^ snTtfct,©T?s'j, ^n^nfifflsnftsstEiLft 

s/, *37*/, xy^n^, itiwv, m tf^Tmzhzmxmmiiftzzmm^zc 

nh?xy, -9-3^, -fry J/J/, ts^T'tS. ^g*Xtt«lUllS^©}gligt, ilf^Tffi 

yy"7, f'3ff>, V^3^>a^ ^-feyxy fiXtt*<0inip a n *ffiffl-r5<:k^T*f5. £16* fcL 

y*y, F«y*7, 1^737, 7*#y->, -V m 09*1*, gl«ni^Mlc»K»Ufcr/) 

9*=.y y v*7, IM^X *y-y 3 7*a<X 73 *W (MSfefcK) ©KSi&i: LT^LTt^ £ 

i\ fr-rt, avas, 37*** 5^37, fe, *^o^6*^oaitfijig^(0jBfliii#tcsijis$n 

3 , 397*f, 3-y^x, *7 by:fe£04^y<D-o 10 5t.OT*ttft<. ffll*.fcf$Hlix**, x^X*, $Xx+ 

Sftttr-3«±©ffl*^b-&*E^L,T45*>f4'Uy X, ijftx*X, x£/-;kXtfx£/-;l/fc7j<£tt^ 

(2) -f>aw>, #7=r>, *7;^, y>~y 3 7 SUtcti, Hfflfto&saoS^Wifti^, ffiUtf&ji 
y, doyy, xV73#\ A-t^yy, fs-^ >^ m x*x*Si!A^sn5a 

y-, ir^/l), n K7xy, -9-3-X U-y-y-y, to 0 1 0] ttifflli, fcfflom ffMAtf, «lffi)g«tc 

yy"7, ^ 3 f^'>, v^3-)->3^ f^7^> ^DSfifHgi^&jSM^rtiditsctcfcD^^iifc 

y>, K»*v, h^a737, 7^i-:yyib\fc *^et5„ toffljgigtLTfi. mzufc ffifc&mx 

bTtiZyJtVytGWmmz&VxXTy-V Jit ft, H*ff**y-Jk x*y-;k 7n/V- 
ESffl: 20 ;k -fV^n;V-;k 7*y-;k ^V7"#7-;k 

(3) MIE CD Xtt (2) KEttflD^^'Jy^GIIP s-7*7-;k t-?*y->Wff«D7/l'a-/WH : 
#|?W*7.*^xXr5— KIHSSiJStWtSESEffl^ /Hrny;k7\ xfWn v;k7&i?CD-trn V;]/7I® : 

ft: r-bvyKEoirhym; vt^y, TY^t K07 

(.4) MaS CD X« (2) ictBi^WJM' 7 y y 7GMP yy%Z<Dx-7-m; tf'JS». t^'Jk 7-feh 

|}^W*X*yiXf7-tlMl^flt SttWStfil x h y ;K N,N->W-;Mvl/A7 5 h\ y^W-t: h 

n^^MmmMi ; 75 h\ n-**/uen ku y&tfoaaiissjKftirtf 

C5) SpfflT-feSMia (3) {cEKOEMfflfiEW : W6ft3 0 cft5©«*ttSj|ttt, JHUXttSWU: 

(6) finfflT*i65ii(HE (4) lcE^OttWaBtS5fc ©ig^iSflSSkbTffifflLTfci^. 

* fflfflfiSffc ; iC[it§fc©T^5 0 [00 11] cGIIP-PDEEHUT*ft««ftffl* 

[0007] mmvmtiTiz, ^37^. * 30 Gt%i&ft*m&<mt%rcibici^ mm, ®y 

7d>, *7^, ^t^^'X *3yy, xv"7n £/-;k x*/-^aifo««»i-3a*o*»tt 

^ ft4Z*J>y *^/\ tfvt, ;fcyy"7, 3h7x 7;k3-;!/ Cfflcx^y-;!/) Sfttt©cn607;l/n 

y, tf37, IJ-yyy, «y+*yy"7, ^'aWk v ~>l (Siei?y-/b) i7j<£0g£igjj!teJd]Hiigi8fc 

*tgjri/H9, ^7-Izyxyy-y, Ky*?. LTffl^S©tfWfflT'S5 0 ?J<fcSi*tt}gjgfc<Djg£}g 

1^737, 7?$ys/*ixv j rt ! f--y<DVA>- mmmmmtirmt^a^ &tmm 

y, ijy^a^+a-), ya-«>, y^t, AV3->, a /5~5/95 (lfflj.t) SfiOKH*^SaiE:aiJ?r*t 

^37, ^i/'a, n97X rf->a3., * 3 0 if S Li^tt, IM«.(f, #/Si*tt}gMS=90/10 

9u>teJ:t;+yy§/jnx.ft^i/-7©ft>^e.Bfnft -so/so csfitb) , #ic85/i5~60/40 casjrb) g 

-OS ftar-9J-X±ffl^to^©Mi^tfG»tl5 0 C 40 fiT**5 0 C(7)j;9*jg!ia, *^<D4HE*fLT 1 

ZX\ ±IB37#^fc{±, 73«>sK^fe±tf*53t>ig ~1 OOia^ttlffllcf^ffl-rSo SfSL<S5~5 0 

^yfettns 0 [0012] mthmmt, mmm, ma, wc- 

[0 0 0 8 ] m?k~7(Do J: D Jf S U^#i M!S©jiStrI«, »S L < (±15-70"C®ffiTlf 5 C t ^ 

LTi^ya^*^ -»y 3 7y, to*, m^x^\mm^zt^x^ 0 mmwi, 

y'y, *>c/^ ^39, y^ta^i/a^, 7**y iiaMilrfflofll^ 3 JfSL<ti3 05J-H- 

'X ^r-Tt, AV37, 3^7->, =r'>aaj3±ff*9 2Bf^ MKif S L< 1 -2BfST'S5 0 *ft, ^fl 

[ooo9] fia?T zmmQ&gfrbm zmtm so [0013] atusffit * d wa* nftatiiffitt, 
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f, MdiM£$$ilfc;Mx*x, ttidilite&liciy 
Wy^SstoLT, *7U-K5-f, MfttW 

[0 0 14] *fM©3»$JM&, cGMP-PDE(C*f 

tsn*gttATOt5tswiT*i&*itfj:<, sum. a 

£>. ftftX*X&£T?, 0.1~5.000Hg, »Sb<l±l- 
2 , OOOrag, £ 5 (C iff- S L < f±10~500ngU: & 5 ± ? fc Mffl 

sns. 1 0©s#@ai±^f«:*iiia*^-r, ibxbs 

[0 0 15] *f^©£$iicf^ MlcSM^tLTh? 

J'aa, ££-y+, 7*ya9, ##yfcf, 7>\ *y 
5?, n"5v\ hi/->, -^^i3^©tl* 

>X xy^y:fe£lfn^y a ^©ffl#£:b-^ s>#$, 

IcWtSM^iOE^Jt^fi. l : l~20 (fcftx* 
X$3MIt) , ffSKtii : i~l 0, SfcffSL 
<ttl : i~5T-&5 0 

[0016] *«woEss«§jafttt, s»Mitc*si; 
t, {ffibfi, js«[, m a-r-jyy* 

§ D cfte,©liW©§^ic(HLT!i, B*JS!§#Sffl& 
fj©&$ic^TS!iirf i:^T't5 0 *8ni3©|g£ 

m, mmu mm. hm. nf-tm. 3-^77 m 

M, HSiJ&ifOffltffllT'feoTfcit^ 
[0 0 17] KSiJ©S«(^ SS!9JofflS(tj£i;TlSffl 

-h-;k 3-yx*-^ftff©SiSJ, & B a -t;bn- 

©»J ; *°'J tfx/V7;l^-/k #ij tr-^tfo y F 
y, #y tfx;l/x— f/k x^;kfe^n-X, 75t£7 

n-x, dKn^y^oti/k^Hz/l/n-x, 

Xt 7 'J >®v v"?A, Xr7 'J ZflttifrW A, 
£;k^\ J ifijifby?iJ^-/K anY KS"J*^D 
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[0018] mmm^ mm, f?im mt 

ffl*, *, x^;k7/lo-/k xf-i/y^ya-zUSif 

Uy^ijn-;k D-vyxh-;k nUXrn-;k 
MJx^y-;i/7 = >, gSJEtHJSA, ^xyK-th 
U ^A&fc"©ig&?»|tJ, X77U /!/ h yx^y-;t>7 

10 yy®?y*y yfcffoifisgttSl : #yex^7/io 
-;k tfiJfcTx^tfny b*y, jt»l/#*}>;if-;H;/Un 
-Xth'J^A, ^kfe^a-x, tFn+^^V 
•fe;Vo-X, tKn+yx^Iz-b^a-x, t h'n*^ 
7"d fc^-fe/i/D-xft if offl*ttiSE^ft Eomit 

m; u>sifi, ^Bs& *x;/iiEigj3:£0gj|} 

[0 0 19] IfflSJBSSJ^ffiSUcKi, jjJSKJSCT, 

rssij. RT^tsij, ^tffl. sraai m^j, Risaij, 

[0 0 2 0] *58WOESfeJ:tfESIIiafig!|«Si4, 

fltti^Q: ifttiH^r^ ©feist war-fe § •„ 

[002 1] 
[0 02 2] 

[«0 &%% ix^X 

«T©n»Tffl^5^ti, gy^5o g t^7fgffl era 

fc^350fll) ©30^S%X^/-;b7j<?gfgWpL, 30 
r.p.ni.T»b*^P»50 o Ct : 'l .5HfMiii Lfc B g« 
(nft>"^S75/im) J&ffl^TitiiL, giff£3aSifi%X 

Ottx+X*24Bf MISKJi LT, ^iix^X^%{# 

t. cn*ffl^ft„ s^©fflatti:©x*x*o»a* 
too23]^Mi mm-9&m) 

*l§f^©&f^t^MMM^fB«1-5A^ *fgBJ!« 
TttKWBftmy, ^^©E^ftii/tAlEfrai 
[0 0 2 4] [SimWl] 

50 !&A\amm os*) 
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4 y 3 1> j} 2$Mx.% X5tc 






4,500mg 


\y -Vf -V =i f; S? +w T i- "Z tI" 


lOOmg 




mi mmwmm 




200mg 








2QQ[j|g 


[0 0 2 61 mmm 






300rag 


mm 




*3i/tE*|X*X5ft 


300rag 


OB*) $AlBJ!Mffi Oil*) 




500mg 




500ig 
lOOrag 




l,200mg 




fyfy 




a-MKSx+x* 


lOOmg 




ISOng 


10 y^tg^i/a^Slix+x* 


lOOjog 


9UM 


520mg 




200mg 




4 , 500ng 




444iig 



[oo2 5] immi 



v+*>y«>esx*^* 

fSiHf.-fe;l/p-x 

t Kp*~>7"p tf/Hi/l/P-X 
ILS 



500mg 
500mg 
200mg 
200cg 
200ag 
200mg 
150mg 
150Hg 
900mg 
600mg 
180mg 
720mg 



fy-fy 
a® 



103mg 
20mg 



[0 0 2 7] [ffiSfi!] 

*£ 

20 

75ki'7:fA 

31 U0jL3jg 



2,544 mg 
1,141. lug 
75.3mg 



imm\ 

bf-af&iSx*** 

x^ve&x*** 
-OH^A^esx^* 



£lr" 4,91 lmg 

[0 0 2 8] 



tfAlBMS (60m)*) 



lOOmg 
lOOmg 
lOOmg 
200mg 
lOOmg 
3,000mg 

7.5 nig. 

0.06ul 

m 



[0 0 2 9] 

*sffl©4isoii-a*^x^T7— mzmmwm 

£\ 'AfiXOttt (Thompson, W. J. Biochemistry 10, 
311(1973), J. D. Johnson 6 , Anal. Chen. 362,291(1 
987), R. J. Schillings, Anal. Chem. 216,154(199 
4), Phosphodiesterase[ 3 H]cGHP SPA enzyme assay kit 



60ml 

(7 -?~y\ a*±) a K) tip u fc«To*ffiicse^ tsi 

[0 0 3 0] ( 1 ) t HIHtt3(E*X*3;x^5 l 5-4?V 
*3 - Hf 5 * n-x y if 

7,7- L (^7ne-7-;bxMi) fcffl^Tfro 
fc„ 9IRLfc*dlK£#ltffe, DNASfllfflU Thermo Se 
quenase Core Sequencing Kit (7vi/-vi,tt) 
50 Tg£SfTV\ SQ-3000 DNAS^ytf- (Butt) (c 
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>(4, IH?IJS# : 2 T?S&Sft3 2 4 9 9 iB©ifi»8E5IJi& 
^TTS 3 0 3 6 M(Dmmi%% IT Wc a COcDNA 
Srttlcli, : 1 T<mi£M 8 3 3ll©7 = m 

fc D Sft, / i;ft©^v'i$*x*->"xxf7'-t"v (Li 
nda H. HcAltieterB, J. Biol. Chem. 268 (30) , 228 
69 (1993) , NCB1 GenBank Accession Kd. L16545) t 

5 KpPDE50%Mili (Escherichia coli) DHlOBiC^A 
L-T, SMfig* : Mil" (Escherichia coli) DH10B/ 
pPDE50£f#fc D 

[0 0 31] (2) *I§«j^ *-©#!?g 
±8S (1) T?f§5*ifcfc Mip*JlS*^*yxXT7-- fe" 
V^n- FTScDNA^EcoRI tXhoITWrU Rl^lcia 
fflL,fcpGEX4T-2 (77;UVv-7tt) t^^-^a > 

7— ifV^5!llT5±aii" (Escherichiacoli) BL21/pP 20 

CO»JBE**:*B« (Escherichia coli) BL21/pPD 
E51(4, ¥*im«13B*»6a»a Sit CS fflgRSfii 
X^XMW^ (NIBH) K»f£83FERH BP-6417fc L 
T, ¥JSlO*fS6fll8Hfr5BfH!i*A- MF^fTr (1F0) 
KWfiWtfO Ifil85fcl,T#ffi*trC^5, 
[0 0 3 2] (3) fflJMt HHi***X*3^xXr 

±IS (2) T^nfcAilM (Escherichia coli) BL21/ 
pPDE5l£ffl^T, *5SWOfflSxMtHI*i**^*^ 30 

teGST Gene Fusion System C7 7/]/7S/7ft) iStt©7 
nb3-;HC*l:TtToft. ^OSS, @W«£jl00kDa 
©Hj|S^Mbhj]i|iE&**^*~7xXf5— lfV*MLO^ 



ttffl 2 0 0 0 - 3 1 9 1 9 1 
10 

[0 0 3 3] (4) fc F-»i^X*-7xXr5— tf V 

fc hJM***rt5>xXr5--KV©***S*xx^7 
-■Bi&tt©ttlBtt, Phosphodiesterase [ 3 H] cCMP SPA 
enzyme assay kit 0"?is\hXi) ^ffl^Tfrofco ^ 

±is (2) zmmmmmzx^j^T-y 

-mmm^ntca gfc, pGEX4T-2£BL21li3 

[0 0 3 4] (5) ESaiJS^OSS 
9 63t7M/-b (OPTITV-k /<»*-Ka) KM 
ft (0. 5M Tris-HCL (pH7.5) , 8 3mMMgCh, 1 
7oJl. EGTA) 10/t U ±sE (3) T*f#&tlfcffi«*§[fc I- JUS 
fetS*X*yi^f7- fe'V (0.025ng/!nL) 10/iU S 
18*65 /iL, il»V^5 F U [ 3 H]cGMP 10ftL*ffi 
tab, 30 s CtCT30^Sl5Lrc D KJS8m& SPA bead 
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97 G 


;s.s 


*5?V 


101.5 


65.2 


23.1 



[0 0 36] 

mm LTfoD, cGHP— PDElCjggff £ 
a-I,ftifjMl!fr:tiL tilt mim&Tfc, daW^M, 

ism, 7U;i^-f±H^ f^&fc") , ${fcg©agft*4Q 
<110> Takeda Chemical Industries. LTD. 

<120> cGMP-PDE inhibitor and medicine for treatment of sexual dysfunctio 
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<130> A99041 
<160> 2 
<210> 1 
<211> 833 
<212> PRT 
<213> Human 
<400> 1 
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Met Leu Pro Phe Gly Asp Lys Thr Arg Clu Met Val Asn Ala Trp Phe 
15 10 15 

Ala Clu Arg Val His Thr He Pro Val Cys Lys Glu Gfy lie Arg Cly 

20 25 30 

His Thr Glu Ser Cys Ser Cys Pro Leu Gin Gin Ser Pro Arg Ala Asp 

35 40 45 

Asn Ser Val Pro Gly Thr Pro Thr Arg Lys lie Ser Ala Ser Glu Phe 

50 55 60 

Asp Arg Pro Leu Arg Pro He Val Val Lys Asp Ser Glu Gly Thr Val 
65 70 75 80 

Ser Phe Leu Ser Asp Ser Glu Lys Lys Glu Gin Bet Pro Leu Thr Pro 

85 90 95 

Pro Arg Phe Asp His Asp Glu Gly Asp Gin Cys Ser Arg Leu Leu Glu 



100 



105 



110 



Leu Val Lys Asp lie Ser Ser His Leu Asp Val Thr Ala Leu Cys His 

115 120 125 

Lys He Phe Leu His He His Gly Leu He Ser Ala Asp Arg Tyr Ser 

130 135 140 

Leu Phe Leu Val Cys Glu Asp Ser Ser Asn Asp Lys Phe Leu lie Ser 
145 150 155 160 

Arg Leu Phe Asp Val Ala Glu Gly Ser Thr Leu Glu Glu Val Ser Asn 

165 170 175 

Asn Cys He Arg Leu Glu Trp Asn Lys Gly He Val Gly His Val Ala 

180 185 190 

Ala Leu Gly Glu Pro Leu Asn He Lys Asp Ala Tyr Glu Asp Pro Arg 

195 200 205 

Phe Asn Ala Glu Val Asp Gin He Thr Cly Tyr Lys Thr Gin Ser lie 

210 235 220 

Leu Cys Met Pro He Lys Asn His Arg Glu Glu Val Val Gly Val Ala 
225 230 235 240 

Gin Ala He Asn Lys Lys Ser Gly Asn Gly Gly Thr Phe Thr Glu Lys 

245 250 255 

Asp Glu Lys Asp Phe Ala Ala Tyr Leu Ala Phe Cys Gly lie Val Leu 

260 265 270 

His Asn Ala Gin Leu Tyr Glu Thr Ser Leu Leu Glu Asn Lys Arg Asn 

275 280 285 

Gin Val Leu Leu Asp Leu Ala Ser Leu He Phe Glu Glu Gin Gin Ser 

290 295 300 

Leu Glu Val He Leu Lys Lys lie Ala Ala Thr lie He Ser Phe Met 
305 310 315 320 

Gin Val Gin Lys Cys Thr He Phe He Val Asp Glu Asp Cys Ser Asp 

325 330 335 

Ser Phe Ser Ser Val Phe His Met Glu Cys Glu Clu Leu Glu Lys Ser 

340 345 350 

Ser Asp Thr Leu Thr Arg Glu His Asp Ala Asn Lys He Asn Tyr Met 

355 360 365 

Tyr Ala Gin Tyr Val Lys Asn Thr Met Glu Pro Leu Asn He Pro Asp 

370 375 380 

Val Ser Lys Asp Lys Arg Phe Pro Trp Thr Thr Glu Asn Thr Gly Asn 
385 390 395 400 



(9) WB2 0 0-0-3 1 9 1 9 1 

15 16 
Val Asn Gin Gin Cys He Arg Ser Leu Leu Cys Thr Pro He Lys Asn 

405 410 415 

Gly Lys Lys Asn Lys Val lie Gly Val Cys Gin Leu Val Asn Lys Met 

420 425 430 

Glu Glu Asn Thr Gly Lys Val Lys Pro Phe Asn Arg Asn Asp Glu Gin 

435 440 445 

Phe Leu Glu Ala Phe Val He Phe Cys Gly Leu Gly He Gin Asn Thr 

450 455 460 

Gin Met Tyr Glu Ala Val Glu Arg Ala Het Ala Lys Gin Met Val Thr 
465 470 475 480 

Leu Glu Val Leu Ser Tyr His Ala Ser Ala Ala Glu Glu Glu Thr Arg 

485 490 495 

Glu Leu Gin Ser Leu Ala Ala Ala Val Val Pro Ser Ala Gin Thr Leu 

500 505 510 

Lys He Thr Asp Phe Ser Phe Ser Asp Phe Glu Leu Ser Asp Leu Glu 

515 520 525 

Thr Ala Leu Cys Thr lie Arg Het Phe Thr Asp Leu Asn Leu Val Gin 

530 535 540 

Asn Phe Gin Het Lys His Glu Val Leu Cys Arg Trp lie Leu Ser Val 
545 550 555 560 

Lys Lys Asn Tyr Arg Lys Asn Val Ala Tyr His Asn Trp Arg His Ala 

565 570 575 

Phe Asn Thr Ala Gin Cys Het Phe Ala Ala Leu Lys Ala Gly Lys He 

580 585 590 

Gin Asn Lys Leu Thr Asp Leu Glu He Leu Ala Leu Leu lie Ala Ala 

595 600 605 

Leu Ser His Asp Leu Asp His Arg Gly Val Asn Asn Ser Tyr He Gin 

610 615 620 

Arg Ser Glu His Pro Leu Ala Gin Leu Tyr Cys His Ser He Met Glu 
625 630 635 640 

His His His Phe Asp Gin Cys Leu Het He Leu Asn Ser Pro Gly Asn 

645 650 655 

Gin lie Leu Ser Gly Leu Ser He Giu Glu Tyr Lys Thr Thr Leu Lys 

660 665 670 

lie He Lys Gin Ala lie Leu Ala Thr Asp Leu Ala Leu Tyr He Lys 

675 680 685 

Arg Arg Gly Glu Phe Phe Glu Leu He Arg Lys Asn Gin Phe Asn Leu 

690 695 700 

Glu Asp Pro His Gin Lys Glu Leu Phe Leu Ala Met Leu Met Thr Ala 
705 710 715 720 

Cys Asp Leu Ser Ala lie Thr Lys Pro Trp Pro He Gin Gin Arg He 

725 730 735 

Ala Glu Leu Val Ala Thr Glu Phe Phe Asp Gin Gly Asp Arg Glu Arg 

740 745 750 

Lys Glu Leu Asn lie Glu Pro Thr Asp Leu Met Asn Arg Glu Lys Lys 

755 760 765 

Asn Lys He Pro Ser Het Gin Val Gly Phe He Asp Ala He Cys Leu 

770 775 780 

Gin Leu Tyr Glu Ala Leu Thr His Val Ser Glu Asp Cys Phe Pro Leu 
785 790 795 800 



(10) 8H2 0 0 0-3 1 9 1 9 1 

17 18 
Leu Asp Gly Cys Arg Lys Asn Arg Gin Lys Trp Gin Ala Leu Ala Gfu 

805 810 835 

Gin Gin Gfu Lys Met Leu He Asn Gly Glu Ser Gly Gin Ala Lys Arg 
820 825 830 

Asn 

<210> 2 
<211> 2499 
<212> DMA 
<213> Human 
<400> 2 

ATGTTGCCCT TTGGAGACAA AACAAGAGAA ATCGTCAATG CATGGTTTGC TGAGAGAGTT 60 
CACACCATCC CTGTGTGCAA GGAAGGTATC AGAGGCCACA CCGAATCTTG CTCTTGTCCC 120 
TTGCAGCAGA GTCCTCGTGC AGATAACACT GTCCCTGGAA CACCAACCAG GAAAATCTCT 180 
GCCTCTGAAT TTGACCGGCC TCTTAGACCC ATTGTTGTCA AGCATTCTGA GGGAACTGTG 240 
AGCTTCCTCT CTGACTCAGA AAAGAACGAA CAGATGCCTC TAACCCCTCC AAGGTTTGAT 300 
CATGATGAAG GGGACCAGTG CTCAAGACTC TTCGAATTAG TGAAGGATAT TTCTAGTCAT 360 
TTGGATGTCA CAGCCTTATG TCACAAAATT TTCTTGCATA TCCATCGACT GATATCTGCT 420 
GACCGCTATT CCCTGTTCCT TGTCTGTCAA GACAGCTCCA ATGACAAGTT TCTTATCAGC 480 
CGCCTCTTTG ATGTTGCTGA AGGTTCAACA CTGGAAGAAG TTTCAAATAA CTGTATCCCC 540 
TTAGAATGGA ACAAAGGCAT TGTCGGACAT GTGGCAGCGC TTGGTGAGCC CTTGAACATC 600 
AAAGATGCAT ATGAGGATCC TCGGTTCAAT GCAGAAGTTG ACCAAATTAC AGGCTACAAG 660 
ACACAAACCA TTCTTTGTAT GCCAATTAAG AATCATAGGG AAGAGGTTGT TGGTGTAGCC 720 
CAGCCCATCA ACAAGAAATC AGGAAACGGT CGGACATTTA CTGAAAAAGA TGAAAAGGAC 780 
TTTCCTGCTT ATTTGGCATT TTGTGGTATT GTTCTTCATA ATGCTCAGCT CTATGAGACT 840 
TCACTCCTCC AGAACAAGAG AAATCAGGTG CTGCTTGACC TTGCTAGTTT AATTTTTGAA 900 
GAACAACAAT CA1TAGAAGT AATTTTGAAG AAAATAGCTG CCACTATTAT CTCTTTCATG 9G0 
CAAGTGCAGA AATGCACCAT TTTCATAGTG GATGAAGATT GCTCCGATTC TTTTTCTAGT 1020 
GTCTTTCACA TGGAGTGTGA GGAATTAGAA AAATCATCTG ATACATTAAC AAGGGAACAT 1080 
GATGCAAACA AAATCAATTA CATGTATGCT CAGTATCTCA AAAATACTAT GGAACCACTT 1140 
AATATCCCAG ATGTCACTAA GGATAAAAGA TTTCCCTGGA CAACTGAAAA TACAGGAAAT 1200 
GTAAACCACC AGTGCATTAG AAGTTTGCTT TGTACACCTA TAAAAAATGG AAAGAAGAAT 1260 
AAAGTTATAG GGGTTTGCCA ACTTGTTAAT AAGATGGAGG AGAATACTGG CAAGGTTAAG 1320 
CCTTTCAACC GAAATGACGA ACAGTTTCTG CAAGCTTTTG TCATCTTCTG TGGCTTGGGG 1380 
ATCCACAACA CGCAGATGTA TGAAGCAGTG GAGAGAGCCA TGGCCAAGCA AATGGTCACA 1440 
TTGGAGGTTC TGTCGTATCA TGCTTCAGCA GCAGAGGAAG AAACAAGAGA GCTACAGTCG 1500 
TTAGCGGCTG CTGTGGTGCC ATCTGCCCAG ACCCTTAAAA TTACTGACTT TAGCTTCAGT 1560 
GACTTTGAGC TGTCTGATCT GGAAACAGCA CTCTGTACAA TTCGGATGTT TACTGACCTC 1620 
AACCTTGTGC AGAACTTCCA CATGAAACAT GAGGTTCTTT GCAGATGGAT TTTAAGTGTT 1680 
AAGAAGAATT ATCGGAAGAA TGTTGCCTAT CATAATFGGA GACATGCCTT TAATACAGCT 1740 
CAGTGCATGT TTGCTGCTCT AAAAGCAGGC AAAATTCAGA ACAAGCTGAC TGACCTGGAG 1800 
ATACTTGCAT TGCTCATTGC TGCACTAAGC CACGATTTGG ATCACCGTGG TGTGAATAAC 1860 
TCTTACATAC AGCGAAGTGA ACATCCACTT GCCCAGCTTT ACTGCCATTC AATCATGGAA 1920 
CACCATCATT TTGACCAGTG CCTGATGATT CTTAATAGTC CAGGCAATCA GATTCTCAGT 1980 
GGCCTCTCCA TTGAAGAATA TAAGACCACC TTGAAAATAA TCAACCAAGC TATTTTAGCT 2040 
ACAGACCTAG CACTGTACAT TAAGAGGCCA GGAGAATTTT TTGAACTTAT AAGAAAAAAT 2100 
CAATTCAATT TGCAAGATCC TCATCAAAAG GAGTTGTTTT TGGCAATGCT GATGACAGCT 2160 
TGTGATCTTT CTGCAATTAC AAAACCCTGG CCTATTCAAC AACGGATAGC AGAACTTGTA 2220 
GCAACTGAAT TTTTTGATCA AGGAGACAGA GAGAGAAAAG AACTCAACAT AGAACCCACT 2280 
GATCTAATGA ACAGGGAGAA GAAAAACAAA ATCCCAAGTA TGCAAGTTGG GTTCATAGAT 2340 



(11) Kffi 2 0 0 0-31919 1 

19 20 
GCCATCTGCT TGCAACTGTA TGAGGCCCTG ACCCACGTGT CAGAGGACTG TTTCCCTTTG 2400 
CTAGATGGCT GCAGAAAGAA CAGGCAGAAA TGGCAGGCCC TTGCAGAACA GCACGAGAAG 2460 
ATGCTGATTA ATGGGGAAAC CGGCCACGCC AAGCGGAAC 2499 

mmmy&ma. * [03] mmm^tztHmmzt^xT?- 
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[01] 

let Leu fro Phe Civ Asn Lys Ihr Am Gla lint Yil Asn Ala Trp Phe AIrCIo 
Arg Val His Thr lie Pro V*t Cys Lys Ola Gly ile AtrGIv Oil Thr Glu Ser 
Cys Ser Cys fro Len Cln Gla Scr Prn Arg All Asp Asn Ser Tel- Fro Civ Tbr 
Pro Ihr Are. Lyi Ile Ser Ala Sur Clu ?hc Aip Arg Pro Leu Arg Pro lie Val 
Val Lys Aip Ser Clu Gly Thr Val Scr Phe Lea Ser Asp Ser Gin Lys Lys Gfu 

filoHel Pro Leu Thr Pro Pro Am Phe Asp HI I Aip Glu Gly Asp Gin Cys Ser 1 

Are Leu Lea Clu Leu Til Lw Asp I Ic Ser Ser Ills Leu Aip Til Thr All Leu 1 

Cys His Lys 1 Ic The Lea Dii Ile Ki: Cly Uj lie Ser Ate. Asp Arg Tyr Scr 1 

Led Phe Leu Val Cys Glu Aip Ser Ser Asa Asp Lri He Leu lie Ser Arg Leu 1 

Fie Aip Val Alt Glu GH Ser Tbr Leu Glu Gla Yel Ser Asa Asn Cji lie Arg 1 

Iff. Glu Trp Am I.yi Gly Ile Val Gly II i a Val Ala Ala Lou Gly Gin Pro Leu I 

Aid lie Lyi Aip All Tyr Gh Asp Fro Arg Pie Asn Ale Gla Val Asp Gin Ile 2 

Thr Gly Tyr Lys. Tbr Gin Ser Ile Leu Cys net Fro He Lys AsnUls Arg Glu 2 

Glu Val Val Gly Val Ala Cln Ala Ile AID Lvt Lm Ser Sir Asn Gly Glv Thr 3 

PhO Tbr Cln Lyi Asp Glu LtI Asp Phe Ala. Ala Tir Lea Ala Pie Cys Gly lie 2 

Val Leu Ilia Aal Ala Gla Leu- Tyr Glu Thr Ser Leu Leu Glu Asn !.?» Arg Asn 2 

Gin Val Lee Leu Aid Leu Alt Ser Leu lie Phe Glu Glu Gin Gin Ser Leu Glu 9 

Vtl Lie Leu I,yi Lys I ic Ala All Thr Me He Ser Fhe Met Cln Yal Gin Lys B 

Cys Tbr Ile Fhe lie Yal Asp Clu Asp Cya Ser Asp Ser Tee Ser Ser Yel Phe S 

(Is Iter Glu Cys Gin Glu Leu Glu Lys Ser Scr Asp Ttr Leu Thr Are Glu Kit 3 

Asp Ala Asn Lys Ile Asa Tyr Uet Tyr Ala Gin Tyr Val Lys Ass Thr Hel Gla S 

Pro Leu Asn Ile Fro Asp Yal Scr Lyi Asp Lys Axg Phe Pro Trp Thr Thr Glu S' 



[12] 



1 Asn Thr tly Asa Val Asp. Gin Gin Cys I 
1 Lys Am Cly Lys Lyi Asn Lys Val Ile C 
1 Glu Glu Asn Thr Civ Lys Val Lys Pro Fl 
! Glu Ala The Yal lie Phe Cys Gly Leu G 
i All Vtl Gin Arg All Net Ala Lye Gill* 
I His Ala Scr Ale Ala Clu Gill Clu Thr Ai 
i Y>] Yal Fr« Ser Ala Girt Tir Leu Ljs II 
Glu Leu Ser Asp Len Gin Thr Ala Leu C) 
Asn Leu Yal Gin Asn Phe Gin l/el Lys Bi 
Str Val Lys Lys Ain Tyr Ars lys Asn >"i 
Phe Asn Thr Ala Gin Cys Set PhD Ala AI 



lu I It 



Leu Asp His Are Gly Yni Aan Asn Ser Tl 
Ala Gla Leo Irr Cvs His Ser Ile Met G 
Hel Ile Leu Asa Str Vto Gly Asn Gin I 
Tyr Lys Tor Tbr Lea Lys Ile lie Lys C 
leu Tyr 1 1* Lys Arg Are Gly Clu Fhe Fl 
Asn Leu Gin Aip Pre Rii Gin Lys Glu Li 
Cys Asp Len Ser Ala Ile Thr Lys Fro Ti 
Leu Yal Ail Tbr Cln Fhe Fhe Asp Gin C 
lie Glu Fro Tir Asp Lou Bel Ajii Arg CI 
GlcYa; Cly Phe Ile Asp Ala Ile Cys Lc 
Val Ser Giu Ajp Cys ?bc Pro Lea Leu As 
Trp Gin Ala Lee Alt Glu Cln Gin Glu L\ 
Gin Ala Lys Arg Asn 



'. Arg Ser Leu Lea Cys Thr Pro Ile 4 

-Val Cys Gin Lea Vol Asc Lyi Ket i 

> Asn Arg Asn Asp Glu GlcJbc Leu 4 

- lie Gin Asn Thr Gin Hel Tyr Glu 4 

Val Thr Leu Gla Til Len Ser Tyr 4 

; Clu ten Cln Scr Leu Ala Ala All E 

: Thr Aip Phe Ser Phe Ser Asp Phe 5 

Thr lie Arg Wet Phe Thr Aap Leu G 

Glu Val Len Cys ArgTrp Ile Leu R 

Ala Tyr His Asa Tip Arg Hla Ala G 

Leu Lys Ala Cly Lys He Gla Asp 6 

Leu Ile Ala Ale Leu Ser 11 J a Aip 0 

I Io Gla Arg Ser Glu His Pru Leu t 

Dis lis His Fee Aip Gin Cvs Leu 6 

Leu Sar Gly Leg Ser lie Glu Glu B 



iu Ala 1 



IP Leu Al 



: Clu Leu lie Arg Lys Asa Gin ?be i 

i Phe Leu Alt Hel Leu Mel Thr Ala 1 

Pro Ile Gin Gin Arg lie Ala Gin 1 

Asp Arg Glu Arg Lys Glu Lea Asn 1 



i Gin Lei) Tyr Gin 
i Gly Cya Arg Lys 
;Hel Leu He 



a Len Thr His 752 
Asn Arg Cln Lys BIG 
Gly Glo Ser Gly SIS 
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[H3] 

ATG ITC CCC TTT GCA GAC AAA ACA AGA GAA ATC GTC AAT GCA TGG TTT GCT GAG 
AGA Git CAC ACC ATC CCT GTC TGC AM GAA CGT ATC AGA GGC CAC ACC GAA ICT 
TCC TCT TGI CCC TIG CAC CAG ACT CCT CGT GCA GAT AAC AGI GTC CCT GGA ALA 
CCA ACC AEG AAA AIC TCT GCC TCT GAA ITT GAG CGG CCI CTT AGA CCC ATT GTI 
GTC AAG GAT TCT QAC- GGA ACT GTC AGC ITC CTC TCI GAG TCA GAA AAC AAG GAA 
CAG ATC CCT CTA ACC CCT CCA ACT TH GAt CAT CAT GAA GCG GAC CAG TGC TCA 
AGA CTC TIE GAA TEA GIG AAG GAT AH TCT ACT CAT TTG GAT GTC ACA CCC ?TA 
ICT CAC AAA An IK IIC CAT ATC CAT GGA CTG ATA TCI CCT GAC CCC TAT ICC 
CTG nc CTT GTC TCT GAA GAC AGC ICC AAT GAC AAG ITT CH ATC ACC CGC CTC 
ITT GAT CTT GCI GAA CGT TCA ACA CIG GAA GAA CTT TCA AAT AAC TGT ATC CGC 
ITA GAA TGC AAC AAA CGC ATT CTC CCA CAT GTE CCA CGG CTT CCT GAG CCC TTC 
AAC ATC AAA GAT GCA TAT CAC CAT CE1 CGC TTC AAT CCA GAA GTT GAC CAA At I 
ACA GGC TAG AAG ACA CAA AGC ATT CTT TGI ATG CCA ATI AAG AAT CAT AGG GAA 
GAG CTT CTT CCT CIA CCC CAG GCt ATC AAC AAC AAA TCA GCA AAC CCT CGC ACA 
ITT ACT CAA AAA CAT CAA AAG GAC m GCI GCT TAT ITC CCA ITT TGT CGI ATT 
GTT CTT CAT AAT GCT CAC CTC TAT GAG Ad TCA CIS CIG GAG AAC AAG AGA AAI 
CAG GTC CTC CTT GAC CTT CCT ACT ITA ATI TTT GAA GAA CAA CAA TCA TIA CAA 
dA ATT TTC AAG AAA ATA GCT CCC ACT ATT ATC TCT TIC ATG CAA GTG CAG AAA 
TGC ACC ATT TTC ATA CTC GAT CAA CAT IGC TCC GAT ICT TTT TCI AGT CTG in 
CAC ATG CAS TCT CAG CAA m CAA AAA ICA TCT GAT ACA TTA ACA AGC CAA CAT 
GAT GCA AAC AAA AIC AAT IAC ATC TAT GCI CAG TAT GTC AAA AAT ACT ATG GAA 
CCA CTT AAT ATC CCA GAT CTC ACT AAC CAT AAA ACA HI CCC TGC ACA ACT GAA 
AAT ACA GGA AAI GTA A4C CAG CAC TEC ill AGA AGT nC Cn TGT ACA CCT AIA 
AAA AAT GCA AAG AAC AAT AAA CTT ATA CGG GTT TGC CAA CTI GTT AAT AAG AIC 



IS 4] 

B4 CAC CAC AAT ACT GGC AAG Cn AAG CCT TIC AAC CCA AAT GAC CAA CAC TTT CTG I3E0 

ICS CAA GCI TTT CTC ATC TTT TGT GGC TTC CGG AIC CAC AAC ACC CAG ATG TAT CAA 1404 

16! GCA GIG GAC ACA CCC AIC GCC AAC CAA ATG GIC ACA TTG GAG GTT CTC ICG TAT 14BB 

:>f CAT GCI TCA CCA CCA CAC GAA CAA ACA AGA GAG CIA CAG TCC TTA GCC GCT GCT 1512 

170 GIG GIG CCA TCT CCC CAC ACC CTT AAA An ACT GAC TTT AGC TTC AGT GAC HT 1GE6 

J14 CAC dG TCT GAT CIG GAA ACA GCA CTC ICT ACA ATI CGG AIC TTT ACT GAC CTC 1620 

1TB AAC CTT GTS CAC AAC TIC CAG AIC AAA CAT CAG GIT LTT TGC AGA TGG AW HA 1074 

432 AGT 6TI AAG AAC AAI 1AT CDG AAG AAT GIT GCC TAT CAT AAT TGG AGA. CAT GCC I7EB 

ABB TTT AAT ACA GCT CAG ICC ATG TTT CCT CCT CTA AAA GCA GGC AAA An CAG AAC I7B2 

64Q AAC CIG ACT CAC CTG GAC AIA Cn GCA IIG CTG All CCT CCA CTA AGC CAC CAT l!SE 

C94 HC CAT CAC CGT GCT CTG AAT AAC TCT IAC ATA CAD CCA ACT CAA CAT CCA CTT ISSD 

MB GCC CAC CTT TAC TCC CAT TCA ATC ATC GAA CAC CAT CAT Tn GAC CAM TGC CTC IB44 

TG-2 ATC All Cn AAT AGT CCA CCC MI CAC ATI CTC ACT CCC CTC TCC An CAA CAA 1S5S 

ISO TAT AAC ACC ACC TTC AAA ATA ATC AAG CAA GCI AIT m CCT ACA CAC CTA CCA 20S2 

BID CTC IAC An AAG ACS CGA GGA CAA TTT ni GAA CTT AIA AGA AAA AAI CAA TTC 1105 

164 AAT HE GAA CAT CCT CAT CAA AAG GAC TO m TK CCA ATG CTG AIC ACA GCT IJGB 

526 TCT GAI CIT TCT GCA An ACA AAA CCC TGG CCI AIT CAA CAA CGG AIA GCA CAA 1214 

57Z CTT GTA GCA ACT GAA TTJ TT1 CAT CAA GGA CAC ACA GAG ASA AAA GAA CTC AAC 1286 

1021 ATA CAA CCC ACT GAT CTA ATG AAC AGC GAC AAG AAA AAC AAA AIC CCA AGT ATG 2322 

1050 CAA GTI GOG TTC ATA GAT GCC ATC TGC TTG CAA CTO TAT GAG GCC CTG ACC CAC JSIS 

1134 ETC ICA GAC GAC TCT HC CCT 1TG CTA GAT GGC TGC ACA AAG AAC AGG CAG AAA 3430 

UEB KG CAG GCC CTT GCA GAA CAC CAG GAG AAG AIC CTC ATI AAT CGG GAA AGC CCC 34S4 

1142 CAG GCC AAG CGC AAC 2139 
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